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Abstract 
This paper reports the process involved in the development of a questionnaire used to gather information on the status quo of 
curriculum for engineering programmes at several Malaysian public universities. The information gathered through the 
administration of the questionnaire will be utilized in formulating recommendations for future directions in engineering 
education in Malaysia. Specifically, the items of the questionnaire were developed to elicit answers to the questions of 
whether engineering programmes at the Malaysian public universities prepare students to solve real world engineering 
problems. Building on the concept of constructive alignment, the initial pool of 12 items focused on the alignment of learning 
outcomes, teaching and learning activities as well as the assessment implemented within the tertiary engineering curriculum. 
Three of the items were questions related to the Programme Outcomes which included its documentation, implementation and 
evaluation process. The remaining eight items were questions on the nature of teaching and learning approaches, as well as 
assessment, which support the incorporation of real world problems into the engineering courses across the curriculum. A 
preliminary study was conducted to confirm the usefulness of the initial questionnaire in order to draw the information 
needed. Eleven engineering faculties from five public universities served as the respondents of this study. Initial information 
was gathered from responses provided by eighteen programme coordinators from these faculties. The responses can be 
categorised into four themes namely documentation of programme outcomes, implementation, understanding of the teaching 
& learning methods, and alignment of assessment and programme outcomes. From the pattern of responses, it is concluded 
that the designed questionnaire has potential to generate insights into the current teaching and learning practices in the 
engineering programmes at the Malaysian public universities.  
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1.  Introduction 
 
 The skill for solving real world problems is a priority for graduating engineers of the 21st Century. Various 
reports by engineering associations and academies from throughout the world emphasize the need [1-2] even to 
the extent of requiring it to be one of the essential programme outcome for accreditation [3-4]. In their report 
entitled "Educating the Engineer of 2020", the American National Academy of Engineering asserted that two of 
the five elements that must be included in reforming engineering education are related to problem solving. They 
are [1]: 
• "the application of engineering processes to define and solve problems using scientific, technical and 
professional knowledge bases, and 
• engagement of the engineer and professionals from different disciplines in team-based problem solving 
processes".  
 
Several studies had highlighted calls from stakeholders concerning the gap between solving well structured 
theoretical problems that dominates current engineering curricula and the actual requirements in solving ill-
structured real world problems that forms the staple of engineering work place problems [5,6]. Research shows 
that learning through solving real world problems provide context, and thus promote deep and meaningful 
learning, enabling learners to retain and transfer or use the knowledge in other situations [5,7]. It is not 
surprising, therefore, that the British Royal Academy of Engineers highlighted in their study that "the ability to 
apply theoretical knowledge to real industrial problems as the single most desirable attribute" in engineering 
graduates [2]. 
This global phenomena in the gap between the theoretical emphasis in universities compared to real world 
application is also prevalent in Malaysia. In a report on the future of engineering education in Malaysia [8], it is 
said that the employers perceived that the engineering graduates possess the lowest competency in problem 
identification, formulation and solution and the highest in theoretical engineering. This shows that our 
engineering students can master the theories but fail to solve problems, especially, real world problems. 
Engineering graduates are capable of answering written examination questions that focus on theories but not able 
to work on real world problems in engineering that are normally not tested in the tests. According to Jonassen [5] 
and Strobel & Deifus-Dux [9] employers are not interested to hire someone who is good in passing examinations 
but rather to solve problems. 
In the report, 26 recommendations were tabled [8], where the first four recommendations stressed on the need 
to ensure that engineering undergraduates should be taught to solve problem and apply the contents that they 
have learnt rather than theories. Some other recommendations also demand the change of teaching and learning 
in engineering programmes to meet the requirements of the Washington Accord as well as promoting research 
and centre for engineering education to improve the present state. This is indeed in-line with the calls for change 
in engineering curricula to produce graduates who can fulfill the needs and the challenges of the future. 
After six years of the report and call for change among the engineering deans in Malaysia, the time has come 
to re-examine the status of engineering education in Malaysia. Therefore, the Malaysian Engineering Deans 
Council (MCED) was requested to investigate the current status of engineering education in Malaysia, especially 
to examine the documents of the engineering programmes, curricula, teaching and learning methods and 
assessment used by engineering educators across the nation. 
There are 34 public and private universities that offer more than 250 undergraduate engineering programmes 
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in Malaysia (BEM 2012). In order to gather all the information or at least a good sample of data to represent the 
national data, the most appropriate research method is to employ questionnaire survey [10]. Therefore, the focus 
of this paper will be on the development and testing of the instrument to carry out the nationwide survey. 
 
2. Instrument Development 
 
In developing the instrument, the constructs to be measured are identified through the concept of constructive 
alignment. In constructive alignment (CA), in addition to aligning outcomes to teaching and learning activities 
and assessment, the assessment tasks (AT) and teaching and learning activities (TLA) must support the 
attainment of outcomes at the course level, and those of the courses support the attainment of the programme 
outcomes. CA recommends that the TLA should be based on the constructivist approach, where students go 
through a learning environment that gives them the opportunity to construct knowledge or skills specified in the 
desired course outcomes. In CA, teachers should design activities that activate the verbs in the learning outcome 
statements. Since students go through TLAs that is aligned to the outcomes, assessing them as they go through 
the activities naturally aligns the ATs to the outcomes. In designing the questionnaire, since the outcomes desired 
are on solving real world problems, the questions focus on finding out the teaching and learning activities that are 
used to develop and guide students to solve unstructured real world problems and the assessment methods used to 
show the attainment of outcomes. 
 
There are two sections in this questionnaire. The first section is to gather information on the name of the 
university, faculty and study programme. The second section is to determine if the programme learning outcomes 
are aligned with the teaching and learning activities and the assessment methods used. There were 12 items in 
this section as summarised in Table 1. Three items are related to the programme outcomes, seven items on the 
teaching and learning as well as the implementation of the programme outcomes and two items focus on the 
assessment. This instrument should be filled in by at least the programme coordinator, if not the Head of 
Department, Deputy Dean or the Dean who knows the documentation and implementation of the study 
programme. 
Table 1. Constructs for the instrument  
   
Construct No. of  items Item no.
Programme outcomes (documentation) 3 1, 2, 3
Teaching & learning (implementation) 7 4, 5, 6, 7, 8, 10, 11
Assessment (implementation) 2 9, 12
Total 12  
 
The first item asks the respondents to provide the mapping of the programme learning outcomes with all the 
courses for the study programme. This is to obtain the documented curriculum. The second item then asks the 
respondents to provide the percentage of the achievement of all the learning outcomes based on the course review 
reports. While the third item tries to determine how the faculty monitor the achievement of the learning 
outcomes. 
 
As stated earlier that the teaching and learning of the engineering programme should be focusing on the 
application, the next item asks the respondents to rate the percentage of the programme outcomes that are related 
to concepts and theories application. Item 5 asks the number of courses that involve the participation of the 
industries and item 6 asks the number of courses that integrate real world application. If the curriculum support 
real world application, some funding should be provided. Item 7 enquired if funding is provided for projects and 
how much is the funding. 
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Item 8 asks the respondents to give the number of courses which implement student-centred learning (SCL) 
methods and then asks them to list all the courses as well as the teaching & learning methods. This is to 
determine the types of teaching and learning methods used because various active learning methods are known to 
promote learning and the application of concepts and theories [11]. Similar questions are asked in items 10 and 
11 for the laboratory courses. 
 
Item 9 enquires the percentage of examination questions that relate to real-world application problems. This 
item is particularly important because if the programme outcomes and teaching & learning methods focus on 
real-world application, the assessment should be aligned and is testing the desired outcomes. Finally, item 12 
asks the percentage of Final Year Project that is related to the industries. This is to understand the nature of the 
assessment of the Final Year Project if there are any industries involved. 
 
 
3. Preliminary Study 
 
The questionnaire was validated by two experienced lecturers in engineering who had been extensively 
involved in managing the development and academic quality assurance. Some corrections were made to the 
questionnaire in term of sentence structure. The reviewers commented that item 9 is a bit difficult to answer but it 
would be interesting to obtain the answer from the respondents. The term “active learning” in Item 8 was 
changed to student-centred learning (SCL) in line with the MOHE requirement. 
 
The questionnaire was distributed through emails to 11 engineering faculties’ deans from five public 
universities. They were asked to fill in the questionnaire for each undergraduate programme offered by the 
faculties. As a result, 18 sets of questionnaire were returned for 18 different undergraduate engineering 
programmes. Table 2 shows the list of programmes involved in this preliminary study. 
 
Table 2.Undergraduate engineering programmes involved in the preliminary study 
 
Universities      Programmes 
 
A A1      Bachelor of Engineering (Mechanical)  
A2      Bachelor of Engineering (Mechanical – Marine Technology)  
A3      Bachelor of Engineering  (Electrical)  
A4      Bachelor of Engineering (Chemical - Gas)  
A5      Bachelor of Civil Engineering  
A6      Bachelor of Engineering  (Chemical)  
A7      Bachelor of Engineering (Chemical – Bioprocess)  
A8      Bachelor of Engineering  (Biomedical)  
 
B B1       Bachelor of Engineering (Hons.) (Mechanical)  
B2       Bachelor of Mechanical Engineering (Hons.) (Manufacturing)  
B3       Bachelor of Engineering (Hons.) (Chemical)  
 
C C1       Bachelor of Engineering (Biomedical)  
 
D D1      Bachelor of Engineering (Hons.) (Civil Engineering)  
D2      Bachelor of Engineering (Hons.) (Chemical Engineering)  
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D3      Bachelor of Engineering (Hons.) (Electronics and Computer Engineering)  
D4      Bachelor of Engineering (Hons.) (Electronics and Telecommunication Engineering)  
D5      Bachelor of Engineering (Hons.) (Mechanical and Manufacturing Engineering)  
 
E E1       Bachelor of Engineering (Chemical Engineering)  
 
 
 
4. Data Analysis, Results & Discussions  
 
The data was analysed quantitatively using descriptive statistics and qualitatively using thematic analysis. The 
data was tabulated based on the items and later into themes based on the patterns identified in the data. There are 
a few themes: (i) documentation of programme outcomes; (ii) implementation; (iii) understanding of the teaching 
& learning methods; and (iv) alignment of assessment and programme outcomes. 
 
4.1. Documentation of programme outcomes 
 
All the faculties / coordinator of the programmes (programme coordinators will be used for the remaining of 
the paper) provided sufficient documentation of the mapping of the programme outcomes (PO) and the courses of 
the study programme. This is following the format of the Malaysian Qualification Agency (MQA) and 
Engineering Accreditation Council (EAC) in the writing of the programme specification. All the programmes 
contain the following: 
• learning of theories and concepts 
• application of knowledge and concepts problem solving 
• design projects experiments generic skills 
This shows that the curriculum is well-planned and is following the Outcome-Based Education (OBE) 
framework. 
 
4.2. Implementation 
 
From the analysis of item 2, 65% to 95% (average = 80%) of the PO have been successfully achieved. The 
programme coordinators stated that their programmes are monitored using the following methods: 
• Programme Review Report (PRR) & Course Review/Assessment Report (CRR / CAR) 
• Assessment (tests, written examinations, presentations, projects, etc.) 
• Visiting Professors’ and internal/external examiners’ comments 
• Exit survey 
• Feedbak from Industrial Advisory Panel (IAP) 
• Continuous Quality Improvement (CQI) meetings 
• End of Semester Reports (ESR) 
• Model of continual improvement (based on quality management system) 
• Course Evaluation Form 
All the programme coordinators claimed that they have strategies to monitor the implementation and 
achievement of PO. They are practiced at the micro level (i.e., individual lecturers through assessment, CRR) and 
macro level within the departments or faculties. Some of the faculties developed online system to assess the 
implementation of OBE for the individual study programme. 
In terms of funding and support, out of the 18 programmes, 14 of the programmes provide funding for 
students’ Final Year Projects. It ranges between RM50 and RM200 per student per year. One programme from 
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University E provides funding for industrial based course projects (with RM 10,000 average per year). This 
shows that the faculties are supportive in helping their students take up real world projects or industrial based 
problems. 
 
4.3. Understanding of Teaching & Learning Methods 
 
When asked of the percentage of courses that are related to the application of concept/theory in real world 
situations, below are the responses: 
1. four programme owners claimed that 100% of their courses relate the application of concept/theory in 
real world situations.  
2. nine programme owners claimed that between 67.67% and 100% of their courses relate the application 
of concept/theory in real world situations.  
3. four programme owners claimed that between 23% and 30% of their courses relate the application of 
concept/theory in real world situations.  
4. one programme owner from University A claimed that the question is a bit confusing.  
 
When asked of the numbers of courses which have the involvement of industries, the responses are: 
1. twelve programme owners claimed that between six and eleven of their courses involved the industries.  
2. six programme owners claimed that between one and five of their courses involved the industries.  
 
When asked of the numbers of courses which have the integration of real world situation and concept application, 
the responses are: 
• three programme owners claimed that between six and eleven of their courses have such  
integrations.  
• fourteen programme owners claimed that between one and five of their courses have such  
integrations. 
 
These findings suggested that there appears to be confusion and contradiction on the teaching of concept 
application in real world situation. While fourteen programme owners declared that there are at least 67% of their 
courses relate concepts to real world application, only three programme owners declared that there are six to 
eleven courses integrate real world situations or problems during the teaching and learning activities. Further 
study is needed to investigate how concepts are actually integrated in real world situation in engineering courses. 
Besides the integration of concept application with real world situation, the programme coordinators seem to 
have another misunderstanding of the definition of student-centred learning (SCL) methods. This is evidenced 
when they were asked of the numbers of courses which applied SCL: 
• one programme owner from university A stated that all of its engineering courses applied SCL.  
• one programme owner from university E stated that all of its core engineering courses applied SCL.  
• six programme owners stated that between six and ten of their courses applied SCL. 
• nine programme owners stated that between 1 and 5 of their courses applied SCL. 
• one programme owner from university C answered that none of the courses applied SCL. 
 
When asked to list the names of the courses, the maximum number of courses listed are 30 courses (claimed 
by 1 programme) . This is not 100% of the courses. This shows that some of the programme coordinators may 
not realize the meaning of SCL as defined by MOHE. This is evident when they were asked to list the SCL 
teaching & learning methods used in the particular courses that they have listed. Among the answers include: 
• Hands-on 
• Active Learning 
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• Problem based learning 
• Project based learning 
• Case study/Real case 
• Real world/ Real world POPBL/Real world problem oriented 
• Project 
• Industrial visit 
• Lectures 
 
According to MOHE, SCL methods that are encouraged only includes Project based learning, especially Project 
Oriented Problem-Based Learning (POPBL), Problem-Based Learning (PBL), cooperative learning and case study. 
Methods such as active learning has variations in the degree of student -centeredness, with some being more teacher-
centered than others. Lectures, on the other hand, is definitely teacher centered. The answers indicate that there is a 
need to study the respondents' understanding because improper understanding of the teaching & learning methods will 
lead to unaligned selection and implementation of SCL, which will not support the attainment of outcomes. 
The same pattern can also be observed in the items regarding laboratory courses. Two programme have 
almost all of their laboratory-based courses use “cookbook” method. The majority of the programmes was 
reported to have 30% to 100% of the laboratories based on the “cookbook” method. One programme has less 
than 10% of its laboratories are based on “cookbook” method. 
Item 11 is to verify the answer in the previous item. When the programme coordinators were asked on the 
number of laboratory-based courses that involve open-ended problems or experiments, only one to four 
laboratories of each programme are reported. This is contradicting with the answers in Item 10. Interestingly, 
there are some respondents that labeled a few of the laboratories as using “cookbook” and open-ended problems 
at the same time. This may reflect the laboratories have mixed modes of execution, or the lack of understanding 
of the concept of open-ended problems/experiments. 
 
4.4. Alignment of Assessment and Program Outcomes 
 
If the program outcomes and assessment are aligned, the percentage of courses that integrate real world 
application should include questions or problems that are related to real world application. In Item 9, when asked 
of the percentage of examination questions which involved real world application, the answers were: 
• three programmes have more than 70% of the questions on real world application 
• four programmes have between 30% to 50% of the questions on real world application  
• seven programmes have less than 15% of the questions on real world application 
• one programme from University C has no exam question on real world application  
• three programmes stated that this item is very difficult to answer 
 
If the responses were compared (as in Table 3), it can be seen that the percentage of real world application in 
the courses and the percentage of real world application questions in examinations are not aligned. There is a big 
misalignment between what is taught or documented in the curriculum and assessment. The biggest discrepancy 
is in a programme that claimed 100% of the courses in the programme relate real world application but 0% of the 
final examinations are related to real world problems. 
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Table 3. Comparison of answers of Item 4 and Item 9 
 
Programme Answer of Item 4 Answer of Item 9
 
A1 72% Difficult to answer
A2 A bit confusing Difficult to answer
 
A3 67.67% Difficult to answer
A4 Approximately 80% 10%
A5 90% 50%
A6 70% 10%
A7 70% 10%
A8 25% 11%
B1 100% 30%
B2 100% 30%
B3 23% 10%
C1 100% 0%
D1 70% 40%
D2 70-80% 70-80%
D3 30% 15%
D4 30% 15%
D5 85% 70-75 % (Approx.)
E1 100% More than 80%
 
If real world application is important, it should be emphasised in the examinations as a means to monitor and 
determine the success in achieving the desired outcome. If assessment does not include real world application, 
then the design of the course is not aligned to include this type of application. A small percentage of examination 
questions in real world application may imply that this outcome is not emphasised. 
 
Three respondents felt that it is difficult to answer this item in the questionnaire may imply that this PO is not 
emphasised or implemented. Nearly all the engineering courses have a PO of problem solving but they may not 
be real world problem solving. 
As for the Final Year Project, when asked of the percentage of Final Year Project that are related to the 
industries, the answers were: 
 
Between 50% and 80% for 3 
programmes Between 10% and 30% for 
8 programmes Between 1% and 5% for 
2 programmes 
 
The other 3 programmes stated that this is very difficult to answer (same as the three in Item 9) 
 
The majority of the programmes have less than 30% of the Final Year Project that is related to the industries 
(real world). Again, this shows that the emphasis on real world application in engineering study programme are 
quite minimal. 
 
 
585 Fatin Aliah Phang et al. /  Procedia - Social and Behavioral Sciences  102 ( 2013 )  577 – 586 
5. Recommendations & Conclusion 
 
From the findings which were generated through the gathered responses, all the programmes are found to be 
well documented according to the requirements of OBE. Nevertheless, more improvements need to be made in 
terms of implementation in teaching and learning, as well as assessment. From the findings, it may be 
recommended that programme owners and lecturers need to undergo training on SCL and how to integrate real 
world applications in their teaching methods and assessment in order for them to design a more holistic 
curriculum and implement the planned curriculum to prepare students to solve real world engineering problems. 
Incorporating real world issues into the examination questions needs to be emphasised. A certain number of 
percentage of real world questions may be recommended for all final exams according to the needs of the 
individual engineering programmes. The participation of industries and the collaborations with industries need to 
be increased so that students are given more real world experience. 
The laboratory-based courses’ curriculum and teaching methods need to be reviewed and revised in order for 
them to be more meaningful to strengthen the understanding of concepts learned by engineering students, 
especially to avoid the use of “cookbook” manuals. These courses should be focused on more open-ended 
problems or industry related experiments. 
However, the findings are based on a preliminary study of the responses given by 18 programme owners from 
5 universities. The findings are inconclusive and may not be generalised. More respondents and in-depth study 
are needed to answer more questions further explore some outstanding issues raised through this preliminary 
study such as the following: 
1. The engineering lecturers’ understanding and implementation of SCL in engineering courses  
2. The engineering lecturers’ understanding and implementation of the documented curriculum (especially 
the curriculum stated in the accreditation documents)  
3. How engineering lecturers’ teach real world applications to students  
4. How engineering students perceive the learning of real world application at public universities  
5. The use of funding by students in Final Year Project or other assignments  
6. Engineering students’ perception on the involvement and participation of industries in their learning  
7. Industries’ willingness to participate and collaborate in the engineering courses  
 
From the preliminary study, the instrument is adequate to collect data that can be used to examine the current 
status of the engineering education in public universities in Malaysia. 
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